14C is one of the most important anthropogenic radionuclides released to the environment by human activities. Weapon testing raised the 14C concentration in the atmosphere and biosphere to + 100% above the natural level. This excess of atmospheric '4C at present decreases with a half-life of ca 7 years. Recently, a new source of artificially produced 14C in nuclear reactors has become important. Since 1967, the Bratislava 14C laboratory has been measuring 14C in atmospheric 14002 and in a variety of biospheric samples in densely populated areas and in areas close to nuclear power plants. We 
duced
14C in nuclear reactors has become important. Since 1967, the Bratislava 14C laboratory has been measuring 14C in atmospheric 14002 and in a variety of biospheric samples in densely populated areas and in areas close to nuclear power plants. We (Munnich, 1963; Nydal & Lovseth, 1965; Olsson, 1968) and in the south atmosphere and biosphere in 1964 to ca 65% above the natural level (Levin, Munnich & Weiss, 1980) . After the nuclear moratorium in 1963, excess 14C has decreased with small interruptions caused by subsequent nuclear testing (Levin, Munnich & Weiss, 1980 (Povinec, 1975) . To measure 14C concentration in the stack of the nuclear station as well as in the air around the station, the air sample was pressurized into a container and analyzed in the laboratory. The sample was first combusted in a stream of 02 in an electric furnace, where CO, CH4 and higher hydrocarbons were converted to CO2. CO2 was then absorbed in bubblers filled with NaOH and finally liberated from prepared BaGO3 by adding H3P04 and purified from electronegative impurities (Povinec et al, 1968) or converted to CH4 (Povinec, 1972) . Several samples were measured using the liquid scintillation (C6H6) method (Povinec et al, 1980) . Simultaneous 3H and 14C measurements were made using doubly labeled CH4 (Povinec, 1975) . Low-level proportional counters of Oeschger type and multi-element proportional counters have been used for 14C measurements. Sampling of air well in advance of the reactor operation enabled us to find pre-operational concentrations of 14C and 3H in the atmosphere and to study the reactor influence on these concentrations.
Tree-ring samples were taken from a pine tree that grew in a nonindustrialized area.
BOMB EFFECT
The time variation of 4G in atmospheric CO2, plant materials, and tree rings is shown in Figure 1 . The results follow a typical pattern of centration in the northern hemisphere as previously observed (Levin, Munnich & Weiss, 1980; Segl et al, 1983 We calculated 14C production in various types of nuclear reactors (a heavy water reactor with CO2 coolant, a pressurized water reactor (PWR), a boiling water reactor (BWR), and a graphite reactor). To study local effects of nuclear reactors on 14C concentration in the environment, we concentrated on the first two types of reactors (Chudy & Povinec, 1982 Cot (Chudy & Povinec, 1982) .
In light water reactors, '4C production is predominantly from the reaction 170 (n, a)
14C on oxygen present in the molecule of water. The mean production of 14C in the water of PWR is ca 0.3 TBq GWe-' yr-'. This is at least 20 times lower compared to a heavy water reactor.
14C production in a BWR is almost the same as a PWR.
Except for the coolant, '4C is also produced in the nuclear fuel, predominantly on 14N and 170 left in the fuel. '4C production in this source is ca 4 times higher than in the light water coolant. However, 14C from this source is released to the atmosphere in reprocessing plants. Therefore, similar to 85Kr, a large reprocessing plant may be a more important source of 14C than a nuclear reactor. Figure 1 shows 14C concentration in the atmosphere around the nuclear power plant at Bohunice (the 150 MWe heavy water reactor was put into operation at the end of 1972). A comparison with non-reactor sites (Bratislava air and tree-ring samples) shows a mean excess in 414C activity at Bohunice of ca 25%. Even higher 14C levels (>100% above normal) were measured at the site of maximum ground concentration determined by given meteorologic conditions. On the other hand, 14C in tree leaves (nut) and in nuts when compared with the clean air tree-ring samples shows a mean excess in 14C activity of ca 4% and 6%, respectively. More recently (1982) (1983) (1984) (1985) , we measured i4C concentration in the atmosphere and in the stack of the Bohunice nuclear power plant (2 reactors, each of 420 MWe). Measurements of 14C concentration in the stack showed that these reactors release 14C not only in the form of CO2 (30%), but also in the form of CO, CH4 and higher hydrocarbons (70%) . A typical 14C concentration in the stack is ca 20 Bq m-3 (0.54 mCi rn 3) of air. This is very low in comparison with other radioactive gases, eg, 85Kr (-70 Bq m-3), 135Xe (1000-3000 Bq m-3) and '33Xe (l500 Bq m-3 of air) (Cimbak, 1984 (Bull IAEA, 1984 , world nuclear power will reach ca 600 GWe by the year 2000. Mostly light water reactors are planned for construction. We calculated production rates of radioactive gases which are important for global contamination of the environment. The highest levels will be due to 85Kr, 3H and 14C. Figure 2 shows the calculated increase of 14C concentration in the atmosphere due to the reactor effect. The reactor contribution in the year 2000 will be about the same as the natural production rate. Therefore, the reactor effect will cause not only the local contamination of the environment around nuclear power plants, but beyond the year 2000 it will have an influence on global contamination, if new technical developments do not help to reduce 14C discharges from reprocessing plants and reactors.
